Abstract Patterns of correlates, comorbidity and impairment associated with attention-deficit hyperactivity disorder (ADHD) in children and youth were examined in representative samples from the community and from treatment facilities serving medically indigent youth in Puerto Rico. Information from caretakers and youths was obtained using the Diagnostic Interview Schedule for Children, (version IV), measures of global impairment, and a battery of potential correlates. In the community (N=1,896) and the treated samples (N=763), 7.5 and 26.2% of the children, respectively, met criteria for DSM-IV ADHD in the previous year. Although the prevalence rates and degree of impairment differed, the general patterns of correlates, comorbidity and impairment were similar in both populations. The exceptions were associated with conduct disorder, anxiety, impairment in the ADHD comorbid group, and age factors that appeared to be related to selection into treatment.
effects are ignored when looking at patterns of correlates, comorbidity, and impairment, the estimates of the associations related to these patterns can be affected by statistical bias known as Berkson's bias (Angold et al. 1999; Berkson 1950) . To estimate the extent of the bias, it is necessary to compare findings in treated samples and epidemiological samples, using similar study designs and measures.
Treatment-referred samples are appropriate for studies that aim to generalize findings to children who receive services in clinics, and also for studies that provide initial descriptions of rare disorders when the concern is identification of potential risk factors, or when very little developmental epidemiological research has been done (Angold et al. 1999) . However, when evaluating results from treated cases, researchers must keep in mind the likelihood that these cases have more symptomatology, are more impaired, and usually constitute a higher burden to caregivers than children not receiving services. Also, minority/ethnic groups and prepubertal girls may be underrepresented in clinical samples (Goodman et al. 1997) . Epidemiological studies that obtain representative community samples are designed to provide results that can be generalized to children with the disorder in the general population (Angold et al. 1999) , but these studies are expensive and often use methods that make their results difficult to compare to clinical studies.
The ADHD research literature is illustrative of the tradeoff between the clinical and epidemiological traditions. There are hosts of studies that use treated samples and samples of convenience (e.g., Barkley 2003; Tannock 1998 ), but studies with probability community samples are comparatively few in number (Buitelaar 2002) . The literature on treated samples has tended to focus on correlates related to clinical features, while the epidemiological literature has placed more emphasis on the prevalence and comorbidity of the disorder. We briefly review findings on risk factors, comorbidity, and impairment that have been reported in the two literatures.
Gender, child prematurity, age (particularly the 6-11 age-range), and speech-language problems have been found to be associated with ADHD both in treatment (Tannock and Schachar 1996) and community samples (Bird et al. 1988; Breslau et al. 1996; Canino et al. 2004; Scahill et al. 1999; Szatmari et al. 1989) . Among family variables, negative parent-child relationship, parental negative discipline, and low levels of social support have also been identified as correlates of ADHD in treatment (Barkley et al. 1991; Fischer 1990 ) and community samples (Keown and Woodward 2002; Woodward et al. 1998) .
In treated samples, a significant association has been reported between family burden / stress and ADHD (Barkley et al. 1991; Fischer 1990) . Studies with treatment samples also indicate that having a relative with ADHD, major depression or antisocial behaviors increases the risk of ADHD in the offspring (Barkley et al. 1990; Biederman et al. 1992) . However, these associations between family burden/stress and family history of psychiatric problems and ADHD have not been studied in community samples. Finally, school variables such as special education/counseling, grade failure and school suspension or expulsion have been found to be associated with ADHD in treatment samples (Barkley et al. 1990 ). Of these school variables, only grade failure has been studied and found to be significantly associated with ADHD in community samples (Bird et al. 1989) .
Results have also been reported from treatment samples associating parental perception of a child's sleep problems (Corkum et al. 1998) to ADHD, but this relationship has not been examined in community samples. In contrast, parental reports of childhood chronic health problems have been identified as correlates of ADHD in community samples (Bird et al. 1989; Szatmari et al. 1989 ), but to our knowledge this variable has not been studied in treatment samples.
Our review also suggests that the relation of demographic variables to ADHD has not been much studied in treatment samples. Even though it has been examined in community studies, the pattern of association is mixed. Our group recently reported that urban residence and perception of poverty-rather than actual income-was a correlate of the disorder, when measured using DSM-IV criteria (Canino et al. 2004) . Several community studies using earlier diagnostic criteria in children or adolescent samples found an association for socioeconomic status ( Bird et al. 1988) , family on welfare and urban residence (Szatmari et al. 1989) , and income (Scahill et al. 1999) .
Comorbidity of ADHD with other psychiatric disorders, particularly conduct disorder, has been documented in community and treated samples but not systematically compared (Biederman et al. 1991; Jensen et al. 1997) . Also, recent findings from community studies suggest that the significant association between two disorders may be explained by the presence of other disorders. For example, the comorbidity of ADHD with a depressive disorder may be specific to that disorder or due to an indirect association between these two with anxiety disorders (Costello et al. 2003; Ford et al. 2003) . It is important to determine if ADHD comorbidity is specific to a given disorder or due to a pattern of associations across disorders in community and in clinical samples. Finally, the impairment associated with ADHD has been documented mostly in treatment samples. In such instances it is not clear whether the impairment attributed to ADHD is associated or inflated by the disorders that are comorbid with it (Biederman et al. 1991; Hinshaw 2002) .
This review suggests that for the variables examined in both types of samples there has been reassuring consistency in the correlates of ADHD, but many correlates identified in one kind of sample have not been studied or reported in the other kind. Moreover, the studies are not always easy to compare because they have used different diagnostic ascertainment methods, different assessment instruments when examining the same construct, and different analytic strategies.
The design of our epidemiological study in Puerto Rico (Canino et al. 2004 ) provided a unique opportunity to shed light on this issue. This study included both a random sample of children age 4-17 and a probability sample of children referred to treatment, also in the 4-17 age range from the island of Puerto Rico. Identical case ascertainment, assessment, and analytical methods were used. In addition, analyses can be adjusted for the presence of other disorders in order to control for the contribution of comorbidity to the pattern of associations. Canino et al. (2004) reported the rates of DSM-IV disorders in the community sample. Eight percent of the children qualified for the 12-month diagnosis of ADHD on the basis of information combined across parent and child interviews. The rates varied significantly with age, gender, perception of poverty, zone of residence, global impairment, and service use. In this article, we examine the association of a wide range of potential correlates, indicators of impairment, and comorbidity, and we contrast the findings in the community sample to those in the sample of children who had been referred to treatment.
Unlike the previous report, in this article we focus on diagnoses of ADHD that are based on reports of the parent only. Restricting the informant to the parent allows us to control for informant source in the comparisons of prevalence rate across age-groups. We expect to find similar findings in the two samples for variables related to risk of ADHD, but we do not necessarily expect to find the same findings for variables that are influenced by severity or course of illness. Examples of the former variables include sociodemographic characteristics and caregiver characteristics, while examples of the latter include child variables such as school failure, and parent-child relationship variables. For the second set of variables, the selection factors associated with treatment are likely to influence patterns of association.
Materials and Methods

Participants
The community sample was an island-wide probability household sample of children aged 4-17 years. This sample and the methods of the study have been described in detail elsewhere (Canino et al. 2004) . Briefly, the sample was stratified by Puerto Rico's (P.R.) health reform regions, urban and rural areas, child's age and gender, using U.S. 1990 Census block groups as primary sampling units. A household was selected for inclusion in the study if it had children between the ages of 4-17. One child was selected at random from each household using Kish Tables (1965) adjusted for age and gender. Out of 2,102 eligible households, 1,886 parent-child dyads were interviewed for a total completion rate of 90.1% for parent-child dyads.
The target population for the clinical sample was the total number of medically indigent children in P.R. ages 4-17 who received mental health and substance abuse services through the public health system and through the private sector by Managed Behavioral Health Organizations (MBHOs) from January 1, 1998 to May 31, 1998. At that time the government of P.R. was undergoing a health reform and had initiated the contracting out with private health insurance companies of all health services previously provided by public health centers across the island to the medically indigent. In this reform, services were provided through MBHOs subcontracted by private health insurance companies using a managed care model. Data for the selection of children in the public mental health and substance abuse sectors were obtained from the rosters of children who received services during the specified time period from 11 community mental health centers and six outpatient substance abuse clinics. For the private sector, claims data from the four MBHOs were used. The selected medically indigent children and adolescents (8,568) received services within the specified period distributed as follows: public outpatient mental health clinics (N=3,489), outpatient substance abuse clinics (N=710), and MBHOs (N=4,368). A systematic sample with a random starting point was selected for both the public and private sectors. The sample was stratified by type of service (public mental health, substance, and MBHO). The selected sample consisted of 1,175 medically indigent children; 400 from the public mental health sector, 150 from public drug and alcohol services, and 625 from the MBHOs. Of the 1,175 selected children, 114 were deemed ineligible. Only one child was selected from each family. The total number of eligible children was 1, 061 and 751 parent-child dyads were successfully interviewed for a response rate of 71.0% for parent-child dyads.
Instruments and Measures
Diagnostic Interview Schedule for Children Presence of DSM-IV psychiatric disorders in children during the last year was assessed using the latest translation into Spanish of the computerized Diagnostic Interview Schedule for Children, version IV (DISC-IV; Bravo et al. 2001 ) with parallel youth and parent interview versions. The DISC-IV is a structured instrument designed to be administered by lay interviewers for the assessment of psychiatric and substance use disorders in children and adolescents. Children younger than 11 years were not interviewed because there is evidence that their reports are not reliable (Schwab-Stone et al. 1994) . Oppositional defiant disorder (ODD) was excluded from the child protocol due to its poor reliability in child reports (Jensen et al. 1999) . In the present research the following diagnoses were ascertained: ADHD, social phobia, panic disorder, separation anxiety disorder, post-traumatic stress disorder, generalized anxiety disorder, major depressive disorder, dysthimic disorder, ODD, and conduct disorder. The translation and adaptation of the DISC-IV into Spanish, as well as its test retest reliability have been reported elsewhere (Bravo et al. 2001) . The DISC-IV also measures the level of impairment and distress associated with each diagnosis. The test-retest reliability (kappa statistic) of parent reports of ADHD over one to two weeks including the impairment criterion was 0.49, which represents fair agreement (Bravo et al. 2001) .
Brief Impairment Scale (BIS)
The Spanish BIS provides a measure of the caretaker's report of a child's global impairment along interpersonal, school/work, and self-fulfillment dimensions of functioning during the last year (Bird et al. 2005) . The BIS has high internal consistency (0.81-0.88) and test-retest reliability (0.70) as measured by the intraclass correlation coefficient (ICC). The scale has also shown good concurrent and convergent validity (Bird et al. 2005) .
Parent Interviewer Children's Global Assessment Scale (PICGAS) The latter yields a global measure of the child's impairment on adaptive functioning at home, community, school, and with friends as scored by lay interviewers (Bird et al. 1996) . The Spanish translation of the PICGAS has been shown to be moderately reliable (test-retest ICC= 0.69). The concurrent, discriminant, and construct validity of the instrument have also been reported (Bird et al. 1996) using combined data from four communities (including Puerto Rico). The PICGAS and BIS are moderately correlated (r=−0.53).
Demographic Factors We obtained information on child's gender and age, and caretaker's education, civil status (not married), household income, zone of residence, and perception of poverty (live well, live from paycheck to paycheck, and live poorly) was obtained from caretaker's response to a structured interview.
Perinatal and Developmental History We developed six parent-reported measures: intensive treatment for prematurity during the first month of the child's life; child's physical health and limitations to child's activities due to physical conditions or health; speech or language problems identified by a health professional; grade failure; school expulsion or suspension; and problems sleeping at night during the last year.
Parent-Child Attachment Scale This scale (ten items) is adapted from Hudson's Index of Parental Attitudes and the Child's Attitude Towards Mother/Father Scale (Hudson 1982) , and assesses the primary caretaker's perception about the quality of the parent-child relationship. Estimates of the scale's reliability range from 0.76 for Hispanic participants (mostly Puerto Ricans) to 0.81 and 0.82 for AfricanAmerican and Caucasian subjects, respectively (Smith and Krohn 1995) . The internal consistency of the scale for Puerto Rican caretakers in our community sample is 0.76. We examined the reliability of this scale and the other instruments used in the present study in a clinical sample of Puerto Rican children described elsewhere (Bravo et al. 2001) . The test-retest reliability (ICC) obtained is 0.72.
Family Psychiatric History Screen for Epidemiologic
StudiesWe used a shortened and revised version of the Lish et al. (1995) scale. It measures history of psychiatric illness in primary caretakers and mental health service utilization. We examined three measures: more inattention or hyperactivity-impulsivity than others during childhood; depression (ever depressed for 2 weeks or more or suicide attempt); and school/job expulsion/arrested (suspended or expulsed from school, fired from job due to attitudinal and performance factors, or arrested, jailed or convicted for a crime).
Family Care Burden Scale This is a short 7-item scale based on a family burden scale developed by Messer et al. (1996) . It measures the impact that the child's physical health and emotions, behavior, or learning capacity have on the caretaker's feelings of personal well being, family relationships, activities, and responsibilities. The internal consistency of this scale in our reliability study is 0.72 and the ICC is 0.50.
Parental Discipline Scale This is an 8-item scale, which inquires about positive and negative parental disciplinary practices (Goodman et al. 1998) . We used the scale related to negative disciplinary practices which include physical punishment, yelling, and emotional detachment. For the community sample, the internal consistency of this scale is 0.62 (caretakers) and 0.61 (youths). The ICC in our reliability study is 0.67 (caretakers) and 0.66 (youths).
Social Support Scale It measures overall satisfaction, help and understanding from others using a single item. In our reliability study the ICC is 0.51.
Parent-Child Involvement Scale
It measures children's (age 9-17 years) perception of primary caretaker's involvement and support with school and friends, as well as quantity and quality of time spent together. Scale internal consistencies are 0.70 for Caucasian subjects, and 0.78 for Hispanics (Smith and Krohn 1995) . For Puerto Rican youths, the internal consistency obtained in the reliability study is 0.80; the ICC is 0.73.
Procedures
The procedures of the study have been described in detail elsewhere (Canino et al. 2004 ). The survey was carried out from January 1999 through December 2000. The confidentiality of the participants was protected as required by the University of Puerto Rico Institutional Review Board (IRB). All participants received thorough written and verbal explanations of the study and gave written consent/assent under procedures approved by the IRB. Interviewers were trained to provide a list of resources to parents and children in the event they identified a child they considered in need of specialized services or in case a parent or child asked for a referral. If a respondent reported physical or sexual abuse, interviewers first informed a designated clinician (two child psychiatrists and three clinical psychologists were on call) who was part of the research team before reporting the case to the authorities. The clinician would review the case with the interviewer to determine if immediate protection was needed, in which case the authorities would be informed within a two-h period. In order to ensure that referred cases would not end up in a long waiting list at the Youth and Family Services in Puerto Rico, we established personal contact with a social worker from this agency to whom all cases were sent. Prior to participating in the interview, parents and children were informed that reports of physical or sexual abuse could result in disclosure to appropriate authorities. The consent form also informed parents and children of our responsibility to report these types of events.
Interviews took place in the child's home and were conducted by different interviewers for the parent and child (they were blind to the results of the other's interview). Interviews were audiotaped and 15% of these were spotchecked at random for quality control purposes.
Analytic Strategy
The samples were weighted to represent the population of children ages 4-17 in P.R. (community sample) and the Puerto Rican population of medically indigent children of the same age range who received mental health services from January 1, 1998 to May 31, 1998 (treatment sample). Sampling weights reflect differences in selection probability due to the complex sample design. For the treatment sample, sampling weights include an additional adjustment for non-response. All statistical analyses were conducted using SUDAAN software (release 8.0) (Research Triangle Institute 2001). All parameters were estimated with Taylor series linearization methods (Binder 1983) .
We defined caseness as presence of DISC-IV criteria based on parental reports including at least one moderate level of impairment or distress linked to each of the psychiatric disorders ascertained. Although in our previous report (Canino et al. 2004 ) we combined parent and child reports for children aged 11-17 years, in the present study we used parental reports only when estimating prevalence. Unlike children 11-17, younger participants were not interviewed with the DISC-IV and we wanted to compare prevalence rates across age-groups maintaining informant source constant. Also, data have suggested that parents (vs. youths) are more reliable informants for ascertaining the presence of ADHD (Barkley et al. 1991; Bravo et al. 2001; Schwab-Stone et al. 1994; Jensen et al. 1999) . Logistic regression was used to estimate both crude and adjusted odds ratios when examining the correlates and patterns of comorbidity of ADHD. Although some of the correlates studied can be conceptualized as antecedents or consequences of ADHD, we organize our presentation in the domains of demographic, child, school, and family characteristics. This analytical approach was consistent with the cross sectional design of the study, which did not allow for analyses of the direction of the association between correlates of ADHD. SUDAAN's multiple regression procedure was used to contrast the mean response of functional impairment across the different categories of ADHD and other diagnoses. If the main effect for group membership was significant, pairwise contrast were conducted between the five groups.
Because the two samples relate to different populations, and because the sampling designs were different, we carried out analyses in each sample separately rather than combining the data into a single analysis. To compare estimates from the two analyses, we computed a test statistic composed of the difference in the two regression estimates, divided by an estimate of the standard error of that difference.
1 Under the null hypothesis of no difference and with the sample sizes available for these analyses, this statistic will be distributed as a standard normal variable (Freeman 1962) .
1 Let B M be the regression coefficient for the community sample, and S M be its standard error. Let B L be the comparable coefficient for the clinical sample, and S L be its standard error. The test statistic, which under the null hypothesis is asymptotically distributed as a standard normal deviate, is
Results
Prevalence of ADHD
The 12-month prevalence rate and corresponding 95% confidence intervals of DISC-IV ADHD for children in the community was 7.5% (6.1-9.3) and 26.2% (23.5-29.2) for those attending mental health and substance abuse clinics. The former estimate of the prevalence rate is slightly lower than the one previously reported by our group (8.0%) (Canino et al. 2004) ; the difference is due to the fact that the latter was based on both parent and child informants for children aged 11-17. ADHD was more prevalent in boys for both populations. In the community, the prevalence rate for males was 10.3% (8.0-13.1) and for females 4.7% (3.1-7.2). In the clinics, the rate for males was 29.3% (25.9-33.0) and for females 18.7% (14.3-24.1).
Demographic Characteristics of the Two Samples Tables 1 and 2 show information on the distributions of demographic variables (Table 1) , and of the child, school, and family variables (Table 2) for each sample, broken down by ADHD diagnostic status, as well as for the combined sample. The pattern of associations appears quite consistent between the two samples across most of the variables. We analyze these associations in Table 3 , which shows both crude odds ratios (OR) as well as adjusted OR that take into account demographic and other correlates. The crude OR and 95% confidence intervals are shown in columns 1 and 3. They are calculated using logistic regression with ADHD as the outcome and each potential correlate treated as the sole explanatory variable. The adjusted OR values shown in columns 2 and 4 are also computed using logistic regression. For the demographic variables, number of non-ADHD diagnoses was entered as a covariate. For the regression analysis of child, school, and family variables, perception of poverty, caretaker's education, parental marital status, and number of diagnoses other than ADHD were entered as covariates. The analyses reported in Table 3 include perception of poverty rather than family income because the latter variable was not related to risk of ADHD in either sample (see Table 1 ), and adjusting for family income did not change the pattern of results shown in Table 3 . See Canino et al. (2004) for an explicit discussion of this issue. For the child's number of non ADHD diagnoses variable, the previously mentioned demographic variables were entered as covariates. Zone of residence was excluded from these analyses, since this variable was available only for the community. In Table 3 , we note with footnotes the variables for which the adjusted association with ADHD varies across clinical and community samples.
Overview of Differences Between Samples
The pattern of associations with demographic, child, school, and family variables shows remarkable similarity across community and clinical samples, although the size of the associations tend to be larger in the community sample. The left panel of Fig. 1 is a plot of the crude OR for the two independent samples. The consistency of the relative magnitude of the findings is striking and is reflected in the strong association (r=0.87) of the OR estimates. Also apparent is that for nearly 80% of the crude OR estimate; the value is higher in the community sample than in the clinic sample. As we review the correlates below, we will emphasize the similarity of the findings, except for age and negative discipline as reported by youths that were statistically different across sample types.
Demographic Correlates and Adjustment Variables
As in our previous report (Canino et al. 2004 ), perception of poverty was related to ADHD in both the community and the clinical sample before adjusting for other variables. Those reporting that they lived well had fewer children with ADHD. However, when caretaker's education, civil status, and number of non-ADHD diagnoses were adjusted, the association was reduced and was no longer statistically significant. Because perception of poverty was more strongly related to ADHD than reports of overall family income, we use this variable to control for social class in the adjusted analyses as previously indicated.
Child, School, and Family Correlates
In both the community and clinical samples all child, family and school unadjusted variables based on caretaker's reports were significantly associated with ADHD with the exception of grade failure (Table 3) . Across both samples, children with ADHD tended to be male, younger, have more intensive treatment for prematurity during the first month of life, to have more language, health and sleep problems, and to qualify for DSM-IV diagnoses other than ADHD. They also were referred more for special education/ counseling and experienced more suspensions/expulsions from school. Interestingly, in both Puerto Rican samples, children with ADHD were not significantly more likely to experience grade failure than children without ADHD. All data except sample size are reported as weighted estimates of population percentages or means. ADHD attention-deficit hyperactivity disorder, I inattention, HI hyperactivity-impulsivity a Continuous variable (means); unfootnoted variables are binary (percentages). b For the ADHD group, the mean is for comorbid disorders All data except sample size are reported as weighted estimates of population percentages or means. ADHD attention-deficit hyperactivity disorder ADHD were more likely to come from families in which the caretaker reported her or his own ADHD symptoms in childhood. In addition, the caretaker was more likely to have a history of depression and of being expelled/arrested. Families with ADHD children were also more likely to report higher family burden, and higher negative discipline, but lower parent-child attachment, and levels of social support. Although the child's reports of family processes were generally consistent with the parent's reports in the community sample, the children with ADHD in the clinic appeared not to differ from children without that diagnosis in the family measures. Indeed, the difference between the samples in child-reported negative discipline was one of the few sample differences that was statistically reliable. We have been emphasizing the common patterns of associations in the community and clinic samples, but we wondered whether these comparisons might have been confounded by important differences in the two samples. We know that the clinical sample experiences higher levels of general global disadvantage, and that this disadvantage is Ninety-five percent confidence intervals in parentheses. For demographic variables, the adjusted odds ratio (OR) control for number of disorders other than ADHD. For child, school, and family variables, the adjusted OR control for caretaker's education, marital status, perception of poverty, and number of comorbid diagnoses, as well as for the other variables in the model. For the number of disorders variables, adjustment was made only with the previously mentioned demographic variables. ADHD attention-deficit hyperactivity disorder, I inattention, HI hyperactivityimpulsivity. a Continuous variables; unfootnoted variables are binary. b p<0.01 for the difference of the adjusted regression coefficients between community and clinical samples. c p<0.001 for the difference of the adjusted regression coefficients between community and clinical samples. *p=0.06,**p<0.05,***p<0.01,****p<0.001 itself related to the prevalence of ADHD. To compare the two samples while taking into account these differences, we examined the full range of child, school and family associations while adjusting for measures of global disadvantage including perception of poverty, caretaker's education, parental marital status, and number of diagnoses other than ADHD.
When we adjusted for these potential confounding effects (columns 2 and 4 in Table 3), the odds ratios tended to be reduced, especially in the community sample. This overall pattern is reflected in the right panel of Fig. 1 , which shows the correspondence of the two sets of results after adjustment. The adjustment reduces the magnitude of the associations, especially in the community sample. This suggests that a portion of the associations previously discussed is due to general disadvantage. As in the left panel of the figure, the pattern of associations remains very similar in the two samples; the correlation of the points is .83.
As a result of the general reduction in the odds ratios due to adjustment, several of the associations in both samples were no longer statistically significant. The variables that lost significance were child's health problems, child's school suspension/expulsion, caretaker depression, caretaker's childhood impulsivity/hyperactivity, 3 social support and youth's report of parent-child involvement. Five associations remained significant in both samples after adjusting for social class and global comorbidity. These were gender, age, special education, family burden, and caretaker-reported negative discipline. In addition, the adjusted OR for the parent-child attachment scale as reported by the caretaker was clearly significant in the community and it approached significance (p=0.06) in the clinic sample. Other associations lost significance in one sample but not the other. The fact that a variable has a significant association in one sample but not the other should not be interpreted as a genuine difference between the study results. Only two variables had associations with ADHD after adjustment that was statistically different in magnitude between the samples: age and youth-reported negative discipline.
In contrast to the general pattern of stronger associations in the community sample than the clinical sample, the association of age with ADHD after adjustment was stronger in the clinic sample. Although ADHD becomes less prevalent with older ages in both samples, the decline in prevalence is steeper in the clinic sample. We explored this relationship further by plotting the age specific prevalence rates in Fig. 2 for the two samples. In the community sample, the prevalence of ADHD was highest in the 4-5 age groups (11.2%) and decreased in the 6-8, 9-11, and 12-17 age groups to a rate of 4.4%. When computing the comparable rates in the clinical sample we first noted that there were too few children in the 4-5 age groups to obtain a stable estimate. However, from the rate of 36.8% in the 6-8 age groups, the rate declined sharply to 21.1% in the 12-17 age groups. The figure makes it clear that the proportion of the younger children with ADHD in the clinic is much higher than the community, but that the difference in the rates is reduced when older children are considered. The other association that differs systematically in the community and clinic samples after adjusting for global disadvantage is the youth's report on the Negative Discipline scale. In contrast to the findings for age, the association with this scale and ADHD is stronger in the community sample than in the clinic sample. In fact, the association is significant in the community, but completely missing in the clinic.
ADHD Patterns of Comorbidity
In general, comorbidity of ADHD with other disorders was more common in the clinic sample. In the community the percentage of children positive for ADHD with zero, one, or two or more additional DISC-IV diagnoses was 46, 30, and 24%, whereas in the clinic the percentages were 27, 34, and 39%. Table 4 shows the rates of conduct disorder (CD), ODD, any anxiety and any depression among those diagnosed with ADHD in the past year, as well as the rates of ADHD among those diagnosed with each of the four classes of disorder. With the exception of CD, the rates of the disorders among children with ADHD were higher in the clinic, consistent with the treatment selection effects (Angold et al. 1999 ). This pattern was also reflected in the rates of ADHD among children with ODD, anxiety, and depression. Table 4 (column 4) also shows the OR reflecting the association of ADHD with each of the disorders after taking into account prevalence rates. Although the proportion of cases with comorbid disorders is higher in the clinical sample for three of the four disorders, the strength of the comorbidity association is generally stronger in the community sample. For two disorders, CD and any anxiety, the difference in the odds ratios between the samples is statistically significant. 4 Despite the differences in the samples, the OR are all significantly different from unity, indicating a consistent pattern of comorbidity of ADHD with all four disorders in both samples.
The last column of Table 4 shows the association of each disorder with ADHD after adjusting for comorbidity with the other disorders. In these logistic regression models, the odds of having ADHD was examined as a function of having CD, ODD, any anxiety, and any depressive diagnosis.
5 This analysis allowed us to determine if the comorbidity was specific to a given disorder or due to a more general pattern across disorders. After adjustment there was no longer a significant association between ADHD and any depressive disorder in either sample. In the clinics, ADHD was no longer significantly associated with CD after adjustment. In both samples, ODD and any anxiety remained associated with ADHD after adjustment. The effect of the adjustment was generally larger in the community sample, and the difference between the magnitudes of the association for any anxiety that was previously noted was no longer evident after adjustment. For CD the difference in magnitude was maintained.
ADHD and Global Impairment
We next assessed the impairment profile across groups by dividing participants into those with ADHD alone and ADHD comorbid, and those with other diagnoses alone and other diagnoses comorbid. These four groups were compared with a group of children with no diagnosis, controlling for demographic variables. All groups with a diagnosis were significantly different from the no diagnosis group. Furthermore, for each sample and both impairment measures, the comorbid groups were the most impaired (Table 5 ).
The mean difference between each of the diagnosis groups and the no diagnosis group on the BIS and PICGAS was contrasted across the community and clinical populations. The only contrast that was found to be significant was the mean difference on the PICGAS between the ADHD comorbid and the no diagnosis group. The mean difference was significantly larger in the community sample (p<0.01). This difference is mainly due to the fact that the no diagnosis group in the clinical sample is more impaired 4 The strength of the association between CD and ADHD was so much stronger in the community that even the conditional rates of disorder shown in columns 2 and 3 were higher in the community. This was despite the fact that overall rates of both ADHD and CD were lower in the community. 5 In addition, the previous models were augmented adjusting for demographic variables. However, since the latter did not alter significantly the patterns of associations, the results presented in last column in Table 4 are adjusted only for other comorbid conditions. Fig. 2 Weighted 12-month prevalence (%) of DISC-IV ADHD for children in the community and for those attending mental health and substance abuse clinics in Puerto Rico by age groups than the same group in the community sample. The level of impairment of the ADHD comorbid groups is similar across samples.
Discussion
Over a wide range of possible correlates, as well as variables representing comorbidity and impairment, we found the pattern of associations with the diagnosis of ADHD to be similar in representative samples of children from the community and from treatment service settings.
With only a few exceptions, the magnitude of the associations was larger in the community sample than in the clinical sample. This increased magnitude is likely to be influenced to the fact that the overall rate of ADHD in the community was 1/3 the size of the rate in the treated sample. Although ADHD is rare among community members in general, those who are in risk categories defined by comorbid CD or any anxiety disorder have comparable ADHD risk in both samples. The contrast between the risk group and the baseline is more striking in the community sample, and hence estimates of associations are larger. Community-based epidemiological studies provide the best evidence for the relation of both risk factors and consequences of mental disorders (e.g. Cohen and Cohen 1984; Angold et al. 1999 ), but we found that results The five groups were compared controlling for demographic variables. Mean impairment scores are adjusted for demographic variables. Standard errors in parentheses. Means are based on cases with valid values. ADHD attention-deficit hyperactivity disorder, A alone, C comorbid, OA other diagnoses alone, OC other diagnoses comorbid, No no diagnoses, BIS Brief Impairment Scale, PICGAS Parent Interviewer Children's Global Assessment Scale. Higher BIS and lower PICGAS scores indicate more global impairment. For both samples, the null hypothesis of equal mean BIS and PICGAS impairment across groups was rejected (WALD F range: 27.81 to 38.17; p<0.001). Pairwise comparisons were significant at least at the 0.05 alpha levels, except for the PICGAS C vs. OA comparison which was 0.06 Ninety five percent confidence intervals in parentheses, ADHD attention deficit hyperactivity disorder, CD conduct disorder, ODD oppositional defiant disorder, Any Anx any anxiety disorder, Any Dep any depressive disorder, OR Odds Ratio. Adjusted ORs for column 4 were derived from a logistic regression model that included all disorders as predictors. a Unadjusted odds ratio in community is different from unadjusted OR in clinic, p<0.01. b Unadjusted odds ratio in community is different from unadjusted OR in clinic, p<0.05 *p<0.05, **p<0.01, ***p<0.001 obtained from our sample of treated patients generally approximated the results from the community. Although there was evidence of bias in the magnitude of the associations obtained in clinical samples, the direction of the bias tended to be toward more conservative findings. An important exception is age, which we discuss in detail later.
Common Findings in Two Samples
Based on caretaker reports, children in both samples with the DISC-IV diagnosis of ADHD were more likely to be male, younger rather than older, and to have had a history of medical, behavioral and educational problems, including treatment for premature birth, general health problems, speech and language problems, sleep problems, and other DSM-IV disorders. In school, children with ADHD were more likely to be receiving counseling or special education, and to have had a history of suspension or expulsion. According to reports by the caretaker, the children with ADHD in both samples are more likely to have come from families in which the caretaker suffered childhood impulsivity or hyperactivity symptoms, had a history of depression, had a history of school/job expulsion/arrested, and felt relatively bereft of social support. These caretakers reported more burden due to the care of the child with ADHD, lower quality of relationship with the child, and a tendency to use more negative discipline than caretakers of children without ADHD.
In both samples, the list of associations just reviewed could have been shared with other disorders besides ADHD. Moreover, we found that ADHD was more common in children with conduct disorder, oppositional defiant disorder, as well as anxiety and affective disorders. It is likely that comorbidity is itself related to the correlates we have considered. For this reason, we revisited the associations after adjusting for generalized disadvantage and comorbidity.
When these adjustments were taken into account in our analysis of correlates of ADHD, only a subset of variables remained significantly associated in both samples. These correlates appear to be more specific to ADHD than the others: gender, age, perceived family burden, poorer parent-child relationships and parental report of negative discipline. In addition, children with ADHD appeared to be more likely to receive school based services than children without ADHD, even after adjustment for other disorders and social disadvantage.
We considered similar adjustments in our analyses of comorbidity. In both samples, ODD and any anxiety remained strongly associated with ADHD after adjustment, for the presence of other diagnoses, but depression was no longer associated after the adjustment. This finding is consistent with other recent reports (Costello et al. 2003; Ford et al. 2003) . It also indicates the need for further research on the extent to which comorbidity between disorders may be explained by the presence of other disorders (Ford et al. 2003) .
With regard to impairment, the rank order of differences in global impairment levels found between groups across populations was similar. These results indicate that the ADHD comorbid group is more globally impaired than the other non-comorbid groups after adjusting for demographic variables, independently of whether children are sampled from clinics or the community. The fact that the ADHD alone group was significantly more impaired than the group without DISC-IV diagnoses support the view that the impairment associated with the disorder is due to the disorder itself and cannot be accounted by psychiatric comorbidity or treatment status. These results are very robust since they were replicated with different impairment measures (BIS and PICGAS) and informants (caretaker and lay interviewer).
The cross-sectional nature of the analyses of both samples prevents a strict causal interpretation of these associations, although it seems likely that school services are, in part, a response to the difficulties associated with ADHD. Perceived family burden and poorer parent-child relationships could be outcomes as well as risk factors for ADHD. It is interesting that the association of gender with ADHD was very similar in both samples after adjusting for disadvantage and other disorder with an odds ratio of approximately 2.5, but the etiologic meaning of this association is a topic of ongoing debate (e.g., Heptinstall and Taylor 2002) .
Contrasting Findings in Two Samples
The most important difference between the findings based on the community sample and the clinical sample had to do with the nature and magnitude of the age effect. We found that children under the age of 6 were virtually never referred to treatment, even though our community sample documented that ADHD is evident in children as young as 4 years old. It is likely that children are not referred at younger ages because the impairment associated with ADHD only becomes prominent at the time the child enters school. However, studies that rely on clinic samples will be unable to document the full developmental progression of ADHD.
While children under the age of 6 with ADHD are underrepresented in our clinical sample, children with ADHD are overrepresented in the age range 6-8. More than a third of the children in that age range qualify for a diagnosis of ADHD on the basis of the caretaker's report. Like in the community sample, the prevalence of ADHD decreases in older age groups, but the rate of decrease is steeper in the clinical sample than the community sample. This is one of the rare instances in our comparisons where an association between ADHD and a correlate is stronger in the clinical sample than the community sample. We believe the explanation for this difference rests with the processes that identify children of different ages for treatment, as well as the processes that retain the children in the treatment setting. By the time children are 12-17 years old, they are likely to be referred to treatment because of symptoms of internalizing disorders as well as externalizing behaviors that are unrelated to ADHD. Because of the possibility of selection processes competing with developmental processes, we believe that age effects in clinical samples should be studied with longitudinal rather than cross-sectional designs.
The decrease of ADHD rates with age is consistent with previous reports (e.g., Costello et al. 2003) . However, it is important to note that this decline may be affected by the fact that the types of symptoms and the diagnostic thresholds set in the DSM-IV for inattention and hyperactivityimpulsivity are not necessarily in correspondence with the different developmental periods underlying the age groups analyzed (Barkley et al. 2002) . Also, the fact that parents were the sole informants used to ascertain the diagnosis of ADHD (see below) might have contributed to an under detection of symptoms in the 12-17 age range. This point is particularly relevant to inattention symptoms which are more evident in the school setting and tend to persist with age (Hart et al. 1995) .
In addition to age, the only other variable that seemed to relate to ADHD differently in the clinical and community samples was youth report of negative discipline. Consistent with the general tendency for stronger associations in the community sample, youth report of negative disciplinary practice was associated with higher rates of ADHD in the community but not in the clinics. The absence of any association based on youth reports in the clinic flies in the face of consistent associations between ADHD and the parent reports of negative discipline. Both in the community and clinic populations, parents who report more negative discipline are more likely to have children with ADHD. The children in the clinic with ADHD do not seem to notice the greater negative discipline that the parents report. Whether this is a systematic effect of their disorder on the reporting process, or a chance sampling fluctuation, is difficult to ascertain. We simply note that youth reports of this variable in clinical samples should be viewed cautiously.
Another important difference in findings between the community sample and clinic sample had to do with the strength of the comorbid association between ADHD and both CD and any anxiety. Consistent with the other correlates, the associations were higher in the community than in the clinical sample. The pattern of this bias is precisely the one discussed by Angold et al. (1999) as an example of selection effects. They show with a concrete example (pp. 60-61) how the scarcity of cases with no diagnosis in clinical samples can diminish estimates of the association of two disorders.
The last important difference between populations involved the difference in impairment, as measured by the PICGAS, between the ADHD comorbid group and the no diagnosis group. This difference was larger in the community sample mainly due to different levels of impairment of the no diagnosis group across populations. In the clinical sample this group had a higher level of impairment resulting in a smaller difference when contrasted with the ADHD comorbid group. The level of impairment of the comorbid ADHD groups was similar across populations.
Relation of Findings to Other Studies
The prevalence rate of ADHD in our clinic sample (26.2%) is comparable to that reported by Garland et al. (2001) in youths across five sectors of care (24.4%). This does not guarantee the generalizability of our findings for our clinical sample, but it does reassure us that the general makeup of our Puerto Rican clinical sample is comparable to samples on the mainland.
The current findings with regard to age and ADHD are somewhat different from those reported by Bird et al. (1988) on the basis of a survey of DSM-III disorders. In our community sample we found that ADHD became less common as children aged, and that ADHD was found in more than 10% of the youngest group. Bird's group, in contrast, did not find many cases of ADHD among the 4-5 year old age group according to DSM-III criteria. It is likely that DSM-IV ADHD allows the detection of the disorder in younger children that were not previously identified. One third of the children ages 4-5 with ADHD in our community sample presented the hyperactiveimpulsive type of the disorder, a subtype that was introduced for the first time in the DSM-IV.
As in previous studies, having an ADHD diagnosis increased significantly the probability of having an additional diagnosis (Angold et al. 1999; Tannock 1998) independently of treatment-referral status. Although statistically significant, the ADHD-CD comorbidity rates obtained in both our samples (10-13%) are lower than the rates reported in community (Jensen et al. 1997; Ford, personal communication) and clinical studies (about 20-50%) (Barkley 2003; Biederman et al. 1991) . It is conceivable that children aged 11-17 may be better informants of CD and internalizing disorders than parents. We checked to see if the comorbidity rates would differ from those obtained when combining information across parent and child interviews. Our analyses indicated a similar pattern of findings when youth reports were considered (data not shown).
The lower ADHD-CD comorbidity in the present study is probably due to the overall lower rates of CD that have been documented among island Puerto Rican children and adolescents (Bird et al. 2001; Canino et al. 2004) . The possibility that the lower rates obtained in P.R. might relate to underreporting by parents is unlikely. A study carried out in P.R. from a different perspective (Nevares et al. 1990 ) supports these findings. The study also found markedly lower rates of juvenile delinquency in P.R. than in longitudinal cohort studies conducted in Philadelphia (Wolfgang et al. 1972; Tracy et al. 1990 ) whose methods the P.R. study replicated. The lower rates of CD in the island have been attributed to strong family relations and social support among island's youths (Bird et al. 1988 ) as compared to youth's from other U.S. communities. The presence of a lower comorbidity rate for these two disorders is theoretically important since it points out to how socio-cultural variables could serve as protective factors for the development of CD, and as a result, the comorbidity of ADHD with this disorder. Further research work is needed in this area using longitudinal designs given the importance of its theoretical and clinical implications.
Finally, the correlates of ADHD in these Latino/Hispanic populations are in general comparable to those reported in previous research (Bird et al. 1989; 1988; Fischer 1990; Scahill et al. 1999; Szatmari et al. 1989; Woodward et al. 1998 ). An intriguing exception is grade failure which was not positively associated with ADHD in either sample. In the treatment sample the diagnoses of ADHD is actually protective against grade failure after adjusting for covariates. These children might be receiving educational interventions that allow them to be promoted instead of failed.
Importantly, correlates such as gender, age, family burden, parent-child relationship, and negative discipline appear to be more specific to ADHD than other correlates. The impairment associated with ADHD appears to be due to the disorder itself and cannot be accounted for by comorbidity with the disorders ascertained or treatment status (Hinshaw 2002) . To our knowledge this is the first study to support these relationships in probability community and treatment samples, using identical case ascertainment, assessment, age range, and analytic methods and controlling for the contribution of social disadvantage and other disorders to the pattern of association.
Limitations
Our findings are limited to comparisons of parent reports. Teachers' reports were not obtained due to budgetary limitations. Although in the DISC-IV only symptoms that parents report as present at home and school or other settings are considered for the diagnosis, they may not be fully cognizant of their children's behavior at school. There is evidence, however, that suggests that parent-based diagnosis of ADHD in clinical samples can predict a diagnosis based on teacher report (Biederman et al. 1990 ).
Correlates of the disorder were ascertained from information provided only by self report from the child or the parent. No independent measures were obtained for correlates and impairment indicators. Consequently, the relations obtained may have been affected by shared method variance. However, this source of bias would have affected both the results of the community sample and clinical sample equally.
Our findings are also limited by the cross sectional design of our study. It is not possible to determine whether the correlates associated with ADHD were antecedents or consequences of the disorder. However, relevant information was obtained that can serve to formulate hypotheses that could lead to longitudinal studies.
A third important limitation of the design of our study of the clinical sample is that the sample was identified in 1998, but not interviewed until 2000. Because of this delay, there were children in the clinical sample who were not in treatment at the time of the evaluation, or even a year before the evaluation. However, the clinical sample was still more impaired than the community sample. Also, approximately 80% of the children in the clinical sample were receiving psychosocial services during the one-year time frame of the study.
Implications of Findings
The most important implication of our findings is that studies of clinical samples can be viewed as generally informative, if conservative, reports of correlates of disorders such as ADHD. The important exception to that general rule is the study of age effects, which seem to be obscured in the clinic by age-specific referral patterns. Without direct comparisons of representative community and clinical samples, it is impossible to know the extent of the bias associated with selection effects (e.g., Berkson's bias). Our study shows that the magnitude of the bias may be limited for ADHD after prudent adjustment is made for the most obvious variables related to selection.
Our findings have important implications for intervention. Children with ADHD are globally impaired, independently of their comorbidity and treatment-referred status, and this disorder is highly prevalent as early as the preschool years. Thus, the importance of a public health policy related to an early identification and treatment of children with ADHD. The pattern of correlates of the disorder clearly indicates the importance of psychosocial variables in the treatment of ADHD based on a comprehensive assessment of children and their families. Individual treatment of the child through medication or psychosocial interventions may not be sufficient. Treatment has to be tailored to the needs of the child and his family and take into consideration, among other factors, parentchild relationships, parenting practices, family burden associated with the disorder, child's sleep and speech / language problems, and proper school placement.
